A recent study of soft X-ray absorption in native and hydrogenated coronene cations, C 24 H + 12+m m = 0-7, led to the conclusion that additional hydrogen atoms protect (interstellar) Polycyclic Aromatic Hydrocarbon (PAH) molecules from fragmentation [Reitsma et al., Phys. Rev. Lett. 113, 053002 (2014)]. The present experiment with collisions between fast (30-200 eV) He atoms and pyrene (C 16 H + 10+m , m = 0, 6, and 16) and simulations without reference to the excitation method suggests the opposite. We find that the absolute carbon-backbone fragmentation cross section does not decrease but increases with the degree of hydrogenation for pyrene molecules. 
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Large molecules are usually protected by the attachment of additional loosely bound atoms or molecules. Examples are bio-molecular ions in nano-droplets of water [1, 2] , molecules and clusters in He nano-droplets [3, 4] , clusters of fullerenes, Polycyclic Aromatic Hydrocarbons (PAHs), and/or biomolecules [5] [6] [7] [8] [9] [10] [11] [12] , and electrospray ionization where solvent molecules protect large fragile biomolecules from fragmentation [13] . The reason for this is simple.
Charge and excitation energy are rapidly redistributed over a larger system with additional internal degrees of freedom. This has 1 arXiv:1510.07820v1 [astro-ph.GA] 27 Oct 2015 been explicitly shown also for cases where the initial interactions were strongly localized [5, 14] .
In a recent Letter, Reitsma et al. [15] presented a pioneering study of single and multiple H-loss following X-ray carbon K-shell ionization of hydrogenated and native cations of the PAH-molecule coronene, C 24 H + 12+m
(m = 0-7). They observed that the coronene molecule itself (C 24 H + 12 ) on average lost fewer of its native H atoms when it was hydrogenated. The higher the degree of hydrogenation, the stronger was the protective effect [15] . The explanation for this was that the electronically excited coronene ions quickly evolved through Auger-emission and internal conversions into vibrationally excited ions in the electronic ground state [15] . These vibrationally excited molecules would then cool through evaporation of the extra H atoms [15] , in the same way as the evaporation of H from native PAH molecules vibrationally excited by UV photons [16] , or by collisions with electrons [17] or ions [18, 19] . Based on this observation they concluded that the additional H atoms have a net protective effect on the PAH molecules and their carbon backbones [15] . Further, Reitsma et al. [15] and others [20, 21] have suggested that PAHs may be hydrogenated in interstellar space [22, 23] .
PAHs are believed to be very important for interstellar carbon chemistry and are strong candidates for carriers of so-called Diffuse Interstellar Bands [22] [23] [24] . The origin of these bands has long been one of astronomy's great unsolved mysteries [24] , and only recently was C + 60 shown to be the source for two of these spectral lines [25] .
In this Letter we present experimental and simulation results which show that PAHhydrogenation leads to larger tendencies for carbon backbone fragmentation, at least for pyrene (C 16 H 10 ). This is in stark contrast to the claim that hydrogenation in general has a protective effect on PAHs [15] . tor. A schematic of the experimental setup is shown in Fig. 1 and it is described in more detail in [28] .
In (Table I) for hydrogenated coronene exposed to X-ray radiation [15] . However, we still measure a larger backbone fragmentation cross section for C 16 H + 16 than for C 16 H + 10 ( Fig. 2) and the net effect of hydrogenation is thus still that the carbon backbone now breaks more easily.
The bottom panel of Fig. 3 shows the mass spectrum for fully hydrogenated pyrene, Table I ). and 13 eV using the mio-1-1 parameter set [36] and DFTB+ software [37] . 
